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This business and technical overview provides insight into Appvance IQ™ the world’s first commercially available software test 
automation system that is driven by artificial intelligence. This overview outlines potential IT savings, testing improvements, 
actual results, and future impact of this technology. It also highlights how Appvance’s strategic partnership with GAVS 
Technologies – an AI company offering digital transformation solutions & services, will enable customers to drastically improve 
software quality, enhance QA efficiency, and significantly lower QA costs.  

Kevin J. Surace CTO  
Appvance, Inc.  
Sunnyvale, California  
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Executive Summary 
AI driven testing is real and available today. 
• A true breakthrough in software development lifecycle productivity  
• Like driverless vehicle software for QA automation  
• Based on classic AI, expert systems, smart algorithms, and machine learning  
• Rapidly generates thousands of valid scripts, runs them, and reports the 

functional, performance and security results of an application  
• Is 1000x faster than traditional scripting1 
• Generates tests that represent real user actions far better than manual 

created tests  
• Modifies and maintains use cases automatically as an application changes  
• Can replace most manual testing tasks and traditional scripting, allowing 

team members to focus on analysis and improved product quality and usability  
• Models real user actions and improves test coverage  
• Machine-learning eliminates false positives and improves speed, reusability and 

software quality  
• Provides rapid feedback to Dev and QA about how real users user the application  
• Quickly identifies bugs in production 
• Helps Dev teams focus on most used use cases for application improvements  

 

  

 

1 Has generated 1,200 test scripts in 5 seconds after training 
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A Brief History of Software Test Automation  
Software test automation has been around for decades.  
Yet 85% of testing is still manual.  
For nearly 30 years, software test automation has meant manually writing scripts in various languages with a variety of team 
members (developers, QA people, testers etc.) for different types of tests (unit, functional, smoke, regression, performance, 
load, security and others). Unit tests are often the developer’s responsibility, while everything after integration is handed off to 
a QA team.  

In a modern enterprise, many applications are commercial products with additional software written atop them. In these 
cases, unit testing may be limited or impractical. We know from DevOps methodologies that better unit testing improves 
overall outcomes and reduces the size of the QA team, since functional, performance and security tests post integration should 
have less flaws.  

The ratio of developers to QA engineers varies widely from 8:1 to 1:8. While many a blog post ponders why these ratios are so 
varied, and which is best, the truth is it depends on the quality of the people, their experience, the types of applications, the 
ratio of upgraded applications to completely new applications, and so on. There is no right answer, except when the flow is 
seamless.  

That is, development should not be a bottleneck for QA, and QA should not be the bottleneck to dev or releases. Even so, 
overall productivity has been a challenge in the QA automation space.  

Another unfortunate phenomenon has been the rewriting of similar use cases in different languages for different tools. This 
definition of “automation” based in scripts came from the earliest commercial vendors, such as Rational Software (1981), 
Segue SilkTest (1988), and Mercury Interactive (1989). Their tools gained tremendous popularity by the mid 1990s, laying the 
basis for all of today’s test automation tools.  

A second generation of automation tools emerged in the mid to late-2000s. Now over a decade old, Selenium (and its 
commercial entity Sauce Labs), Soasta, JMeter and Tricentis and others have matured, with many having been acquired by 
larger companies. The workflow was still the same: create scripts, primarily by writing them manually (or recording of some 
sort), in hopes that one can reuse them in future releases. However, in measuring productivity, it’s unclear whether any 
substantial gains have been made over 30+ years.  

Across the industry, the average script takes about a man-hour to create and debug (might be several humans involved at 
different levels of course). It’s a good rule of thumb today to say 100 scripts will take at least 100 man-hours to complete. And 
that’s about the same as history recalls from 20 years ago. So, while we have new languages and script types, and testers and 
coders who swear by them, the net outcome has seen little improvement, as measured by actual worker productivity. And, 
given the increased complexity of applications, maybe we are sliding backwards.  

This is no surprise to development teams and QA leaders and CIOs worldwide, who have wished for faster and deeper and 
broader testing, but have had difficulty getting there. And it should be no surprise, since the basic methodology has not 
changed in 30 years.  

A detailed history of important events in software testing, worth a quick view, can be found here: 
http://www.testingreferences.com/testinghistory.php  

We should recall that the vast majority of software is used to operate companies. Often a company may have thousands of 
applications to maintain and update on a regular basis, of which dozens may face the public. However, after three decades of 
software test automation tools, industry analysts estimate that 85% to 90% of software testing is still done manually. There are 
over 20M software developers worldwide according to Intelliware, and potentially 20M test automation engineers and another 
20M manual testers, or more.  

An estimated $80B is spent annually testing applications for functionality, performance, and security, requiring over two billion 
man-hours. Nearly all that $80B spend is on people costs, as less than $3B is spent on test automation. If automation worked 
so well, we must question why it is used so little? 
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The Strategic Partnership with GAVS  
Enterprise applications are becoming larger and more complex. New execution models are being innovated to meet aggressive 
time to market demands. With the wide adoption of agile software development methodologies and continuous/iterative 
deployment, most often than not, corners are cut when it comes to testing. How do we ensure on-time delivery of high-quality 
software and exceptional user experience - always?  

This is the challenge that Appvance aspires to overcome with the strategic partnership with GAVS, an AI company offering 
disruptive digital transformation solutions & services. The winning combination of Appvance’s advanced AI-powered test 
automation and GAVS’ deep expertise in AI/ML technologies and extensive experience in software engineering & development 
will enable our customers to improve the quality, performance, and security of their applications, while transforming the 
efficiency & output of their testing teams, and lowering QA costs. Hence, our value proposition to our customers through this 
partnership will be high software accuracy, rapid time to market, and significantly lowered costs of operations. 

 

What’s Wrong with Automated Testing Today?  
Some people have said that automated testing is broken.  
It isn’t clear that it is broken, but for sure as application complexity continues to increase, and test budgets grow larger, 
throwing more people at the problem is not the solution. A few items that are creating enormous pressure are  

1. Application complexity is increasing faster than test teams and tools can keep up.  
2. According to Gene Kim, noted DevOps expert, testing is the number one bottleneck to a true DevOps culture.  
3. With about 40% of many IT budgets spent on QA and test (according to CapGemini), the budgets are already beyond 

the breaking point.  
4. Users report substantially different functional, performance and security results (i.e., issues) than were found or even 

can be found by test tools.  
5. Most often load testing, UX-level performance testing and security testing are dropped in order to meet deadlines.  

These issues are a risk to companies and brands, in part because they erode employee confidence and productivity with 
corporate applications. It’s clear that the legacy tools and processes are ripe for disruption.  

 
The Appvance Story  
10 years of full development, 4 of new development and a few million lines of code and...  
In 2012, a team in Silicon Valley acquired core technology and team members from PushToTest, which was founded by Frank 
Cohen, a well-known figure in the software test community. Frank had worked on making the creation of tests much faster, 
which he required as part of a project he was engaged in at Sun Microsystems.  

 Sun allowed him to “spin out” that core technology to keep developing it. What 
Frank had developed was a working system to allow functional and performance 
testing to share the same automation framework, be cloud enabled, create UX based 
tests many times faster than before, and handle complex data interactions with 
dozens of script languages. This platform, with four years of additional coding (some 
4 million lines of code) in time became the Appvance system, which has little 
resemblance to PushToTest Testmaker today. The Appvance system was also the first 
to allow for real browser timing (including AJAX, etc.) for both functional and 
performance tests, matching what actual users see (like full rendering times) as 
opposed to only back-end driven tests.  

For the first time, one could measure major improvements in productivity over both 
manual and legacy automated testing. New QA people, given just a few months, have 
seen as much as a 6X increase in overall productivity. This includes A) script writing, 
B) script reuse, C) script maintenance, D) ease of quickly data-driving anything, and E) 
script running. A fair bit of this gain obviously happens with script reuse, since any script can be reused to run multiple types of 
tests.  
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All else being equal, one would see a 2X-3X improvement in productivity since one never has to write a performance or other 
test. Also by getting real user performance metrics, the Appvance system lets Dev solve issues early in the cycle that would 
otherwise not show up until APM flags them or people complain. That saves an immense amount of time and money. Of 
course, we would all love a 20% improvement in teams, let alone a doubling. But to be clear, these gains come from all five 
areas and come in time. In some comparisons however, specifically for UX driven tests, Appvance has measured a 20X side by 
side improvement in test creation, for instance creating Selenium scripts from scratch (meaning the underlying Java or Ruby 
must be written as well as the scripts) versus creating them in Appvance Test Designer. The same holds with QTP and 
LoadRunner scripts.  

Of course, tests created or run in Appvance can be automatically kicked off at each build with all standard CI tools. In an era of 
agile, CI/CD and DevOps, it’s a given that any automation technology must perform in this way.  

While an average 600% productivity gain is indeed a breakthrough, it was not the ultimate goal. But the core platform needed 
to be completed and proven before the next major leap could be accomplished.  

 
Thinking Bigger  
“Go big or go home”  
The Appvance team, led by inventive CEO Kevin Surace, set an audacious goal. Could Appvance reinvent the entire concept and 
workflow of software QA automation or indeed of software development? Not just 6X more productive or 20x faster, but how 
about 1000X faster? And be able to test deeper and broader and produce better and faster results. To do so would mean 
rethinking everything we know about scripting. Everything we know about creation and maintenance of scripts. Everything we 
know about software QA.  

This would not be the first time a team had envisioned such a leap. Indeed, Rational and Mercury were huge leaps forward 
over manual testing, demonstrating 2X to 10X gains in some applications. And they built large businesses selling around the 
world. But in 1993, a team at Bellcore recognized that certain large systems were becoming difficult to test without huge 
amounts of man-hours. They conceived of the Automatic Efficient Test Generator (AETG).  

Their abstract states: “Software testing is expensive, tedious and time consuming. Thus, the problem 2of making testing more 
efficient and mechanical, without losing its effectiveness, is very important. The Automatic Efficient Test Generator (AETG) is a 
new tool that mechanically generates efficient test sets from user defined test requirements. It is based on algorithms that use 
ideas from statistical experimental design theory to minimize the number of tests needed for a specific level of test coverage of 
the input test space. The savings due to AETG are substantial when compared to exhaustive testing or other methods of 
testing. AETG has been used in Bellcore for screen testing, interoperability testing and for protocol conformance testing.”  

Appvance is not Kevin Surace’s first foray with large AI-driven systems. 

In the 1990s, he led the team at General Magic (along with Gary Lang, now 
VP Technology at Amazon Business) that developed the first intelligent 
assistant called “Portico.” She could schedule appointments, answer your 
phone, and read your email to you. Most of that pioneering classic AI and 
human interface work was eventually licensed to others, including Apple, to 
deliver services like Siri.  

But the core of the effort was to target human productivity. It was 
observed that people were spending too much time dealing with their 
calendar, phone calls, and emails. By automating what a traditional 
secretary would have done decades earlier, this would save tremendous 
time for all businesspeople, from sales to executives. Surace has been 
awarded 28 patents in varied fields from AI to online auctions to 
soundproof drywall. So why not disrupt another industry by targeting the pain points that use up the most human resources? 

 

2 You can read the entire paper online here: http://bit.ly/2wTriRh  

http://bit.ly/2wTriRh
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Improving human productivity frees up those humans to do higher level tasks, lowers costs, speeds up processes, and should 
make less mistakes.  

 
Defining the True Costs of Software QA  
It’s very expensive and getting more expensive each year  
The Bellcore team was very focused on using compute resources wisely. In 1993, there was no cloud and a large server that 
might have run a single Pentium processor at 66Mhz with 16MB of memory was $25,000 and had a mere fraction the 
processing power of a typical server today. Human labor cost was far less of the issue than the compute cost. The project faded 
away and was limited to very specific functions.  

This situation is reversed today, as large amounts of compute power in the cloud is cheap, but burdened labor cost is $25/hr to 
well over $100/hr depending on location and competency. Employing highly competent QA and/or dev team members to write 
1,000 Selenium scripts, for example, can cost $100,000 of labor. 

Multiply that by thousands of applications in an enterprise and it’s easy to see how 
CapGemini reported that 40% of the modern IT budget is spent on testing and QA, on 
average. And, according to Deutsche Bank, IT budgets as a percentage of revenue range 
from 2% (retail) to over 6% (banks).  

A large bank may have revenues of $89B. This survey estimates that same bank has an IT 
budget of around $5B, of which almost $2B annually is spent on testing and QA. A 10% 
improvement in productivity could save $200M per year. And a 1,000X gain could save >90% 
of QA spend, should the QA resources be deployed elsewhere. In short, this is real money for 
the bottom line.  

Actual costs go well beyond QA labor, to include lost business, brand reputation, and the 
costs of dealing with functional, performance or security issues 
after a build has moved to production.  

IBM estimates the cost of finding and fixing a bug in the dev phase is $100, rising to $1,500 when 
found by QA, and at least $10,000 when found by a customer, ignoring brand damage.  

So, testing deeper and wider is far more important in each release than testing fast, but ideally you 
want to achieve both. Many teams associate agile and DevOps with speed (which is true), but to get 
there, drop much of their testing. Sadly, test coverage of <50% is commonplace, QA drops 

performance and security testing, and simply accepts that customers will find the bugs and performance issues.  

This is the design philosophy of some startups. They have little to lose. But it should not be a philosophy of any Global 5000 
organization, as they have too much at stake, regardless of whether its internal or externally facing applications. When users 
find issues, or internal systems fail in some way, CIOs and today, CEOs are risking their careers.  

This is the true importance of QA today. As every company is now a software company, and much of the growth is coming from 
software innovation, no one can afford failure of any kind.  
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What is Artificial Intelligence?  
AI now includes many methods from classic AI to deep learning  
The original AI event occurred at Dartmouth in 1956, titled The Dartmouth Summer Research Project on Artificial Intelligence. 
The field was founded on the claim that human intelligence “can be so precisely described that a machine can be made to 
simulate it.” For the past several decades, AI has focused on “expert systems”, where the best minds in a field can program 
algorithms to help the computer perform better than any human in one task.  

This has been a spectacular success for game playing, with AI-wins 
such as chess and Jeopardy, as well as in big data analytics. IBM 
Watson is an example of classic AI and some machine learning.  

Since 2012, substantial progress has been made in deep learning 
with deep neural nets, which, with very large training sets, can 
eventually learn on their own. The premise is to provide a reward 
when the system does something correctly, and none when it 
doesn’t. And then ask it to get as many rewards as possible by 
replaying the same game or task repeatedly, learning a little each 
time.  

Often within hours or days, the system will achieve greater capabilities than any human, because it will have played a game 
millions of times and learned from each play. Deep Neural Nets are 
applicable to image and speech recognition for example and have 
advanced those fields tremendously in just a few short years.  

They can learn continuously and build up decisions based on hidden layers 
which cannot be understood from a human point of view. But there must be 
large training data sets with absolute results to create a neural net tuned to 
a specific problem.An article from Jeff Hawkins explains three types of AI 
systems today, including Classic AI (expert 3 systems), Machine 
Learning, and the future - Biological Neural Networks. All three 
are AI systems that far outperform humans in specific tasks. 
Not all are applicable to each problem, and one should choose 
between classic AI, machine learning and more, or combine elements of both. And even within Machine Learning, we can find 
rule-based systems, classic ML, RL and DL. All are in the artificial intelligence field, with some more applicable than others to 
solve specific problems.  

Some level of AI is already embedded in our lives: Facebook recognizes who to tag in your photos, which was creepy at first, 
but is now taken it for granted; driverless car (which abound in Silicon Valley); smartphones continuously update systems at 
Google or Apple on their location, thus allowing companies to know when new roads must have appeared (or you and others 
are driving in a farm field); Watson reading medical records to find cures for cancer. Throughout the technology world, we find 
AI-based systems that learn and adapt, some based on known models, with the most advanced truly learning on their own.  

Webster defines Artificial Intelligence as “the capability of a machine to imitate intelligent human behavior.” How one gets 
there is less material than the result. For that which appears to have incredible intelligence about a particular problem space, 
and proceeds to prove that intelligence with results, must therefore have such intelligence. And thus, is artificially intelligent.  

 

3 https://numenta.com/blog/2016/01/11/machine-intelligence-machine-learning-deep-learning-artificial-
intelligence/   

Adapted from 
http://videolectures.net/deeplearning2015_bengio_theoretical_motivations 

An example of a simple neural net with hidden layers Source: 
http://cs231n.github.io/neural-networks-1/ 

 

https://numenta.com/blog/2016/01/11/machine-intelligence-machine-learning-deep-learning-artificial-intelligence/
https://numenta.com/blog/2016/01/11/machine-intelligence-machine-learning-deep-learning-artificial-intelligence/
http://videolectures.net/deeplearning2015_bengio_theoretical_motivations
http://cs231n.github.io/neural-networks-1/
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Test Automation: Artificial Intelligence to the Rescue? 
Can AI driven test automation dramatically cut QA costs?  
Today, AI is all the talk in many fields. And in a few, is beginning to add real value. As Aaron Levie (CEO of Box) said recently: 
“We think that the impact of AI within the enterprise is going to be enormous and we’re quite excited about some upcoming 
announcements we have that will at least point to where Box will be going in the space. I obviously can’t reveal too much, but 
needless to say, we think that AI is going to be substantially powerful for the future of work, and we want to make sure we’re 
embedding intelligent experiences into everything we do and everything we build at Box.”  

The obvious early technology winners in deep learning have been image and speech recognition. But intelligent experiences go 
far beyond recognizing audio or visual stimuli. Could machine learning and expert systems be applied to test automation in a 
way that is a step function in productivity gain? 100X? 1000X? Better, cheaper, faster? Just like the work at General Magic 20 
years earlier, targeting orders of magnitude gains in human productivity is a laudable goal that saves immense time and 
money.  

Obviously, AI can be applied to analytics to better evaluate errors, or simply to image recognition of UI objects as several test 
automation vendors have postulated. While these are interesting technical exercises, 
they miss the larger opportunity. We already have very good systems to handle them 
without any AI needed, classic or otherwise. And, recognizing objects better would 
save little time over today’s state of the art (Appvance already utilizes very advanced 
object recognition techniques that have saved testers countless hours). Also, 
employing AI for some tasks would prove challenging from a system resources 
perspective. For example, in image recognition, AI would increase system burden 
100X or more versus traditional approaches.  

Given the cloud this might be acceptable except when running 1000s of tests in 
parallel, a 100X burden for a few percent productivity gain (for example) may not be 
the first place to apply AI. As such, it would not seem that impactful to simply improve productivity another 3%. Instead, we 
might ask “How can we impact the 2 billion man-hours required annually creating and maintaining tests”? How about the task 
of scripting itself? Could the use of advanced AI deliver scripts faster, better, cheaper, and deeper? Is QA scripting one of those 
highly repeatable tasks that is the first to be replaced by AI? Is the promise of Appvance IQ real or a dream?  

To better understand the largest opportunity for speed and savings, we have to look at other areas of AI success (or pending 
success) as well as how much training data we would have, and how much “expert systems” algorithms can be applied to 
offset a potentially smaller dataset. And can we replace much of manual testing as well as much of tradition scripting from the 
last few decades. To do so is akin to the driverless car and the taxi driver. The taxi driver has many skills, mostly repeatable, 
each of which is slowly being modeled and mimicked better by AI techniques. And Google translation, based on deep learning 
AI, is now as good as human translators. But if we look at the software QA problem in a certain light, we find some repetitive 
behaviors in QA testers which consume much of their time. Creating scripts and maintaining scripts, or for manual testers, 
simply doing what a product manager or business analyst told them to do., is where most of their time is spent. And alleviating 
these repetitive tasks will allow people to move on to more important tasks which are not repetitive.  

Much of their work is with new builds of existing applications (just statistically, in any company, 95% of applications are already 
deployed in an earlier build state). Of course, this presupposes that the largest opportunity of any AI system is to outperform 
tasks previously assigned to humans, thus freeing them up for other tasks. And that the resulting savings and speed and quality 
improvements are so impactful as to be disruptive.  

And while there is a plethora of QA expertise in the test automation field, there is a severe shortage of AI expertise in the QA 
field, as most AI experts were absorbed in to Google, IBM, Facebook and various startups. And this has left the test automation 
field out of the advances made in other areas such as driverless cars, speech recognition. And while some fields are seeing 
improvements in productivity on the order of 1 million times+ (see 10M X faster), the software QA field has had no such 
breakthrough. Until now.  
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The World’s First AI-Driven Test Automation  
The 7 major obstacles to overcome  
To automatically generate tests that are meaningful, one must consider the inputs that would be required. At a minimum, and 
assuming server level tests (such as HTTP or API 
tests), six functional areas of inquiry must be 
addressed.  

At a minimum, assuming server-level tests (i.e. 
HTTP or API, although UX driven tests have 
similar requirements), there are seven areas that 
must be modeled to begin to automate the 
human tasks.  

1. How do users use or will use an application? 
2. What are the expected results and/or 

responses? How do we know a pass versus 
fail?  

3. How does the application function and what 
is its purpose?  

4. How are requests formed so they will not be rejected by the server, even if the server is now a different server (for 
instance the QA server instead of the production server)?  

5. What data is required for valid forms (such as credentials)?  
6. How can correlations be created to take server responses and place them in future requests (such as session ID’s)?  
7. How can changes in a new build versus the old build be handled?  

These are not easy to address since one must have sources for all of this data or the technology to create it, then learn from the 
data, then utilize that knowledge collectively to create new tests. It is also important that nothing new be added to production 
servers. And of course, one must be able to repurpose use cases for various test types from functional to load to security. The 
technology to solve these has led to several seminal inventions and broad patent filings by the Appvance team.  

User analytics can be modeled as a set of user flows, which product managers or business 
analysts can define or guess, or better yet, track what users actually do. In essence, the 
options can be diagramed as a flow chart (like that shown here), with various users making 
various choices. When we think about a tester’s job today, manual or script- driven-
automated, they are trying to mimic what users might do, or (in most cases) what they are 
doing. However, the tester has very limited actual data to formulate their use cases. They 
most often utilize best- guesses from business analysts, which yields poor code coverage, as 
well as poor overlap with actual users or real use-case coverage.  

For input #1, Appvance chose to utilize any simple server logs (basically breadcrumbs) that 
track the usage of real users on production systems or of business analysts on QA servers. All servers have production logs. These 
are often ignored, yet have valuable information in terms of understanding usage patterns. Of course, many SIEM systems also 
keep logs (such as Splunk and Sumo Logic), which are usable by the Appvance IQ system.  

Most logs are a jumbled mess of millions of transactions but serve as a big-data source to 
understand user flows. And an easy-to-miss bonus here is that with the knowledge of real 
user flows, the AI scripting system can generate an outstanding test set that represents what 
real users do better than any tests written by humans. Testers are simply incapable of 
analyzing millions or billions of transactions and then writing similar use cases. This real-user 
representation aspect is also a breakthrough for the test community.  

Another added bonus is that response codes are also captured, so the Appvance AI system 
can rapidly flag bugs which were found yet went unreported by users, create tests to repeat 

those bugs, and then run them to validate the current state. This “rapid bug ID and Test” capability can allow teams to turn around 
fixes in minutes rather than hours or days and repeat the conditions which caused the failure in the first place.  

Appvance IQ’s AI Scripting module provides a simple workflow to 
automatically create thousands of tests. 
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For challenge #2, Appvance IQ also learns from server logs to understand expected results based on prior results, or the user can 
add specific validation for a page or response broadly across 1000s of use cases. Validations can also be data-driven.  

To address #3 and #4, Appvance employed several methods to better understand the way the application works and how to form 
requests and expected responses. One early method involved a tester clicking through the application one time for each build, to 
create what Appvance has named the Master Key File. In the more advanced AI-driven method, Appvance IQ algorithms do the 
same, attempting to locate every possible (and practical) page or response. This teaches the system about the application as well 
as proper request formatting.  

To address #5, valid test input data (such as credentials) must be provided by the test team or by a connected database. The 
system can smartly make use of the data in the right positions.  

To address #6, the system automatically creates errors on hidden runs to search for appropriate matching substitutes that would 
pass or correlate based on a score of likelihood of matching the requirements for a future request. Correlation is a process which 
places a mathematical likelihood that the answer is X for example. Investigating many possibilities allows the system to score each 
likelihood and choose the winner in the end. Automatic correlation is required in order to send accepted requests to the server 
across thousands or millions of requests, often in parallel. 

 
Illustration courtesy of www.mathisifun.com 

To address #7, Appvance engineers developed a system to automatically note changes in flow in a new build versus prior builds, 
and then apply that learning to the cognitive script generator. The result is that for many or most cases, script maintenance 
becomes labor-free and completely machine driven.  

Each of these challenges was solved individually, employing different expert system and machine learning techniques to achieve 
the desired result, with almost no human burden.  

As a bonus of AI, a false positive result is almost nonexistent. Because scripts are based on what users actually did, there is no 
manual mistake possible. Manual testing often results in 30% to 50% false positives, which then must be retested several times to 
find the true bugs. A false positive is where the manual tester reports that they executed the (say) 50 steps accurately. However, 
they made a mistake they did not realize, causing the application to behave unexpectedly versus the use case diagram and 
expected results. Each subsequent retest lowers the overall false positive error rate like this: 40%, then 16% then 6% then 3% then 
1% and finally almost 0% chance of a false positive. By the 6th iteration, ideally with a different human each time, the likelihood 
that a found bug is an actual bug is nearly 100% as the error rate approaches zero.  

AI generated tests are based on algorithms which learn facts from user logs and actual application interaction. The system can 
only generate valid use cases (or specific use cases which are already known to be failing.) The system cannot generate a use case 
that fails and report it did something different (steps) that cannot be repeated.  

Illustration courtesy of www.mathisifun.com  

That is, the human error component of misreporting what they actually did is not possible. The machine reports only what it 
executed. Period. All use cases are in essence hard coded once generated, and are fully repeatable into infinity. The result is 100% 
actual bugs on first run and 0% false positives. Any other result would appear impossible to achieve.  

AI-driven test generation is applicable to many application types: websites, web apps, backend services, mobile apps and IOT 
devices, as well as various test types such as functional, performance and security. As long as there is user and application data, it 
can be applied almost anywhere.  

The result is an AI-driven test automation system that creates and executes hundreds or thousands of user-driven scripts on-
demand, based upon learning from various rich data sources, and attain extremely high test-coverage with minimal human 
intervention. Further, these portfolios of AI created scripts can drive functional tests and data-driven load tests. In short, AI 
scripting reduces the labor cost of script generation to zero.  
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Beyond the AI Basics: Advanced AI Enabled Features  
Automatic script maintenance for app changes and creating UX tests  
An AI scripting system, which automatically generates thousands of valid scripts, is a modern miracle. Flagging user-found errors 
and being able to run those use cases again and again also ushers in a complete change in QA and developer productivity. 
However, developers and QA teams need to go further. With customer feedback, Appvance has continued to add to the AI-driven 
Appvance IQ system to empower dev and QA teams to the next level.  

Upscaling Tests  
Deriving UX-driven tests from API level tests has obvious advantages. Server logs keep only information which is present in the 
HTTP stream, and very little of that. There is no information about what user actions at the browser or mobile device UX level 
caused any server request to occur. However, Appvance IQ can recreate much of the UX flow which would have resulted in 
specific server requests. This is done by automatic pairing backwards and creating UX driven test scripts for each user flow. This 
allows any team to launch UX-driven tests along with API-driven tests, all of which were automatically and intelligently generated.  

Test Replay  
When a failure is identified, another time-consuming item in QA is trying to understand the cause. Often, tools take a snapshot of 
the failure as a JPG, stack trace of even a video. Since the system under test might change or be taken down post-test, this is all 
that devs have to review the outcome. With intelligent Test Replay, that script can run again, by itself, with all eyes watching, even 
long after the QA server hosting the application has been taken down.  

Appvance IQ captures every interaction with the application, including the binaries, and can replay those at the API or UX level, in 
what is in essence a mock built-in web server. Requests are made and responses come back exactly as they did when the 
application was available...even though it is now nowhere to be found. A tester can step through and see the exact 
communication at each step, bit for bit accurate. No JPG or video is needed since it’s the actual requests and responses playing 
back.  

 
Results to Date  
The speed and accuracy of the system seems unbelievable at first.  
The AI system has been in use under NDA by several large companies since spring of 2017. In the fastest cases, with all data 
prepared, the system has automatically generated 1,200 valid test cases in five seconds, with 10,000 scripts taking a few minutes.  

Automatic generation of the application blueprint can take 10 to 60 minutes for all but the largest apps. The resulting tests 
increased test coverage from under 50% to over 90%, and represent real user workflows, which is something humans can’t 
reasonably do.  

Measuring the real team impact is revealing  
This chart shows the average time to create 1,000 test cases dropping from 142 man-days to 0.1 man- days—that’s roughly a 
1000X improvement in QA team productivity in these measured cases.  
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Test coverage improves from less than 50% to over 90%. Even better, this is actual coverage based on what users do in the 
system. In the past, code coverage goals ignored actual user flows.  

Now, with full analysis of production user flows, the system can intelligently create scripts that more closely match what users 
actually do, and attain near 100% user-flow coverage.  

Future uses of AI in QA Automation  
Now that it has been shown that AI-driven test automation can more-accurately augment some 90% of current human QA 
activities, QA engineers and testers will be able to focus on higher level functions, such as improving usability and analysis of 
issues. The next stage will be to implement AI-driven broad analysis of failures in functional, performance, load or security tests to 
determine the most common causes of failures and display these in a Pareto chart for fast identification and resolution.  

Since tests will autogenerate and run with little intervention, the opportunity to further improve results analysis will move to the 
forefront. This work is already underway.  

Appvance IQ’s Test Designer is also shown for comparison, as it is much faster than Selenium for manually creating tests for 
modern web applications.  

 
Challenges for Adoption  
Executives love it. Developers love it. QA engineers will love it, too.  
As in any new technology there are challenges. For example, will developers embrace AI-driven test automation? The answer so 
far is yes! Developers hate spending time testing, and hate script generation, and hate maintaining scripts. Developers love to 
code, and testing just interrupts their love for coding.  

But what about QA people, and scripters and manual testers?  

We know that management is driving the move to AI across the enterprise. And this technology allows QA engineers to be 
deployed in higher level tasks, including coding and managing dev cycles and QA processes, and most importantly improving 
application usability and analyzing bugs. Appvance IQ is a great way to augment existing systems and empower current QA staff, 
without replacing legacy tools.  

But what happens to very old tools and languages like QTP, LoadRunner and Selenium?  

Since manually scripting tests becomes the exception, these older tools and scripting languages will be used far less. While many 
testers have developed Selenium skills for example, it is a language designed for humans to teach a test automation system how 
to interact with a web application. Such a human-machine interface is far less useful in an age of AI, just like a steering wheel is in 
a driverless vehicle, except for certain cases. Nor is it the best use of a QA engineer’s time.  
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Even for brand new applications, business analysts and product managers and others use the system themselves at integration in 
as many ways as they can. Since that also provides data to the AI system, AI can be used even with brand new applications that 
have never been in production.  

What does all this mean for rapid adoption of AI-driven test automation throughout IT?  

Like most advanced automation, change will occur as all teams continue to look for ways to improve QA and empower teams with 
faster automation. Step function improvements in any field are disruptive at first, by their very nature. But automation has been 
going on for decades, and people always move to higher level functions that were ignored when they were overloaded with more 
mundane tasks. Now it’s time to embrace AI. 

 

A Summary of Appvance IQ’s AI Driven Testing Benefits  
AI Scripting can rapidly generate thousands of scripts, run them, and report the results.  

AI Driven testing is 1000x faster than manual testing or scripting.  

AI Scripting can improve code coverage over any other manual or automated testing.  

AI Driven testing can rapidly find real user bugs and retest and verify to drive rapid response in dev.  

AI Scripting generates tests that represent real user actions.  

Appvance IQ can upscale tests to create UX driven tests from API level tests.  

Appvance IQ can utilize the same scripts for functional, performance and security tests.  

Appvance IQ can create tests for web, web services, mobile and IOT applications.  

Appvance IQ tests can be launched by popular CI tools and fully supports a DevOps methodology.  

AI Scripting can modify and maintain use cases automatically as an application changes.  

AI Scripting can validate against any criteria including known response codes, timeouts or expected responses.  

Appvance IQ augments or replaces most manual tasks.  

 

AIQ, AIOps, DevSecOps - Working Together  
GAVS’ AIOps platform Zero Incident FrameworkTM (ZIFTM) is a pure-play AI solution that delivers 360o AIOps to enable a shift left 
from traditional IT operations. Leveraging Machine Learning (ML) algorithms, ZIFTM predicts potential failures, performance 
degradations, and capacity needs well in advance, with a 95%+ accuracy. It also goes beyond providing such insights, to 
prescribing possible resolutions. ZIFTM has 250+ automation bots that can be deployed to fast-track the resolution process. With 
AI-led predictions driving proactive remediation of simmering issues before they escalate to incidents, ZIFTM greatly augments 
business application reliability. 

GAVS’ software product engineering & development services are led by AI/ML, Automation, Cloud, Big Data, Analytics, and 
DevSecOps. These services empower organizations to accelerate innovation & development of quality software through Agile 
development methodologies, end-to-end fully automated DevSecOps, AIQ’s level 5 test automation, and ZIFTM enabled proactive 
issue resolution integrated into the DevSecOps pipeline.  

AIQ’s capabilities in tandem with GAVS’ automated DevSecOps and AI driven predictive, prescriptive & auto-remediation features 
of ZIFTM make a formidable team. Thus, the power of AI and machine learning will take your SQA deeper, faster, and larger than 
ever possible before, enabling rapid delivery of quality software to customers. 

 

 

 

 



Appvance.ai is the leader in AI-driven testing, which is revolutionizing how software testing is 
performed. The company’s premier product is Appvance IQ™, the world’s first AI-driven, unified 
test automation system. AIQ empowers enterprises to improve the quality, performance, and 
security of their apps, while transforming the efficiency and output of their testing teams.  

© 2018-2021 Appvance, Inc. All rights reserved. Appvance and Appvance IQ are trademarks of 
Appvance, Inc. All other trademarks are the property of their respective owners.  

3080 Olcott Street B240 
Santa Clara CA 95054 
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Appvance.AI
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